SUMMARY Cytogenetic examination of a dysmorphic infant with multiple congenital abnormalities revealed a possible de novo interstitial deletion in the long arm of chromosome 16. Conclusive proof of the deletion was obtained by flow karyotype analysis of the patient and both parents, which showed that the deleted segment was approximately 700() kb in size.
There have been at least nine previous published cases of children with a visible chromosomal deletion in the long arm of chromosome 16. In the first report, Fryns et al' described the clinical features associated with monosomy for the region distal to 16q21 and subsequent reports described similar features even in infants with different deletions of 16q.2-7 Elder et auP reported identical twins with a deletion from 16ql22-*ql3 defined by high resolution chromosome banding techniques. They proposed that deletion of this region was critical to the production of the 16q-phenotype and considered that conflicting reports of the site of the 'critical region' were due to inadequate resolution in conventional metaphase preparations. Thus, it is desirable to have an alternative technique for characterising very small chromosome aberrations which may only be visible to an experienced cytogeneticist examining the best chromosome preparations. In this report, we describe how the technique of flow cytometry may be used to confirm the presence and also to estimate the size of a very small de novo deletion of chromosome 16 discovered in an infant born with multiple congenital abnormalities.
Case report
The female infant was the second child of unrelated Scottish parents who were both 28 years old. The birth weight at term was 2-98 kg, length was 43 cm, and head circumference (OFC) was 29 cm. The *Present address: Bcll (ollege ot Technologe. IlHamilton. Reccived for publication 24 May 1986. Accepted for publicationi 15 Scptciimbcr 1986. infant fed poorly and at 10 days a systolic murmur and central cyanosis were noted. At two months generalised seizures developed and at four months she developed right heart failure. On examination the following features were noted: microcephaly (OFC 35 cm, 5 SD below the mean) with diastasis of the metopic suture and an occipital naevus with an underlying bony defect, short palpebral fissures with a mongoloid slant, a flat nasal bridge, posterior rotation of the ears, a high palate, and a short webbed neck (fig 1) . The finger print patterns comprised six ulnar loops and four whorls. The crown-heel length (52 cm) and weight (4 2 kg) were well below the 3rd centile.
The results of investigations were as follows: techniques using PHA stimulated lymphocyte cultures and Giemsa banding. Analysis revealed an apparently abnormal banding pattern in the long arm of chromosome 16 with bands q21 and q23 appearing unusually close together. This was interpreted as a probable interstitial deletion involving band 16q22 (fig 2) . The parental karyotypes were normal.
Epstein-Barr virus transformed lymphoblastoid cell lines from the patient and her parents were established and grown up in RPM1 medium with 15% fetal bovine serum. Cytogenetic analysis of these lines was carried out before flow karyotyping to exclude the possibility of any additional chromosome changes arising in culture.
CHROMOSOME ISOLATION AND FLOW KARYOTYPE ANALYSIS
Metaphase chromosomes were isolated as previously described,'"" stained with ethidium bromide at a concentration of 40 pg/ml, and examined using FACS 440 and the 514-5 nm laser line. The relative fluorescence values for the chromosome peaks in the flow karyotype were standardised by assigning the value 560 to the central peak containing chromosomes 10, 11, 12 (and sometimes 9) and the actual position and area of each peak calculated by computer fitted Gaussian distributions."
Chromosome preparations derived from lymphoblastoid cell lines for the child and both parents were examined using the FACS 440 (fig 3) . The flow karyotype obtained from the child showed that her two chromosome 16s were different in size, with the larger forming a separate peak (at a relative fluorescence of 379-9) and the smaller being incorporated in the chromosome 17 peak (at a relative fluorescence of However, concurrent examination of the flow karyotypes from both parents provided irrefutable confirmation of our initial impression that the karyotype showed a de novo deletion of chromosome 16. This finding also fitted the clinical features observed in the child which were in keeping with partial 16q monosomy (table 2) .
Most of the other chromosomes exhibiting polymorphic size variation in the infant's flow karyotype can be confidently assigned to one or other of the parents by virtue of coincident or very similar relative fluorescence values. The chromosome 16 peaks in both parents have essentially the same relative fluorescence value which is also coincident with one of the child's chromosomes 16, thus allowing a reasonably accurate estimate of the size of the deletion in the abnormal chromosome corresponding to approximately 7000 kb of DNA.
Thus, although flow karyotyping does not approach the levels of sensitivity achievable with DNA hybridisation techniques, it does provide a useful and relatively rapid adjunct to conventional cytogenetic analysis with the potential to detect small abnormalities at or just beyond the limit of microscopic resolution. The unequivocal demonstration of an abnormality by flow cytometry provides justification for detailed studies (by cytogenetic or biochemical techniques) to localise it further on the particular chromosome concerned.
The previous cases of partial deletion of 16q have been apparently caused by deletions of slightly 
